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Study on ocean wind vector retrieval from ERS-2 SAR image
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Abstract  SAR ( Synthetic Aperture Radar) wind retrieval is a hot research topic in current Remote Sensing
field. In this paper the principle of space borne SAR ocean wind retrieval and three related retrieval algorithms
are introduced firstly. Then, the flowchart of the retrieval procedures is provided. As an example, ERS-2 SAR
image covering Hong Kong region acquired on May 7, 2002 is used for wind vector retrieval. The classic SAR
Wind Direction Algorithm - spectral method is improved, and applied for the retrieval. The wind direction
thus estimated is however with 180ambiguity. Buoy data collected by the Hong Kong Observatory are then used
to resolve the uncertainty. Finally, the GMF( Geophysical Model Funct ion) - CMOD4 is adopted to estimate
the wind speed at the height of 10m above sea level. Compared with the data recorded by Hong Kong
Observatory, the error in the wind direction and average wind speed are very small. The results show that
accurate ADC (Analog to Digital Converter) compensation and image calibration, together with improved SWDA
and CMOD4 algorithms, could offer high quality wind vector.
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Fig. 1  Flowchart of SAR wind vector inversion
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Table 1 Basic parameters of SAR image





ERS-2 36831 SLC 3159
2002- 05- 07
02: 53: 26337
114300 22097 ?? ??
? 2 SAR????( a)?????( b)
Fig. 2  ( a) Geographical location and ( b) amplitude image of SAR
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Fig. 5 Power spectra of unfiltered ROI1 image
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Fig. 7 Wind direction estimated from ROI1 power spectra
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Fig. 8  Wind direction estimated from ROI2 power spectra




?CMOD4??????????? 10 m, ???
???????????????;??????
?? SAR?????, ??????? GMF ??
SAR???????????.
?SAR????,?? SAR????????
???????. ?????: ?? SAR????
????,???????????????;??
???????? SAR??? GMF, SAR????
??????, ???????????????












[ 1 ]  ?  ?, ???. ?????????????????
   ? 1994? 4??????????. ????, 2000, 4
( 1) : 51~ 54
   Wang C, Pan G D. Research on wind vector observat ion from SIR-C
X-SAR data: case study of SIR-CX-SAR experiment over South China
Sea. Journal of Remote Sensing ( in Chinese) , 2000,4( 1) : 51~ 54
[ 2 ]  ???,???,????.??????????????
???.????, 2001, 5( 1) : 15~ 16
   Yang J S, Huang W G, Zhou C B, et al. Coastal ocean surface wind
retrieval from SAR imagery. Journal of Remote Sensing ( in Chinese) ,
2001, 5(1) : 15~ 16
[ 3 ]  ?  ?.?????????????? [???? ] .??:
??????, 2004
   Feng Q. Study of sea surface wind remote sensing by satellite mult-i
sensor data [ Ph. D. thesis ] ( in Chinese ) . Qingdao: Ocean
University of China, 2004
[ 4 ]  ???.??????????????????????
??.????, 2000, 4( 1) : 61~ 65
   Lin M S. A modif ied model based on est imation of sea surface wind
field from spaceborne scatterometer. Journal of Remote Sensing ( in
Chinese) , 2000, 4( 1) : 61~ 65
[ 5 ]  Fetterer F, Gineris D, Wackerman C. Validat ing a scatterometer
wind algorithm for ERS-1 SAR. IEEE Trans. on Geosciences and
Remote Sensing , 1998, 36( 2) : 479~ 492
[ 6 ]  Wackermann C C, Rufenach C L, Shuchman R A, et al. Wind
vector retrieval using ERS-1 Synthet ic Aperture Radar imagery. IEEE
Trans. on Geosciences and Remote Sensing , 1996, 34( 6 ) : 1343~
1352
[ 7 ]  Johannessen J A, Vachon P W, Johannessen O M. ERS-1 SAR
imaging of marine boundary layer processes. ESA , Earth Observation
Quarterly , Paris, France, 1994, 46: 1~ 256
[ 8 ]  Stoffelen A, Anderson D L T. Scatterometer data interpretat ion:
estimat ion and validat ion of the transfer function CMOD4 Journal of
Geophysical Research, 1997, 102( C3) : 5767~ 5780
[ 9 ]  Quilfen Y, Chapron B, Elfouhaily T, et al. Observation of tropical
cyclones by high-resolution scatterometry. Journal of Geophysical
Research , 1998, 103( C4) : 7767~ 7786
[ 10]  Thompson D R, Beal R C. Mapping high-resolut ionwind fields using
Synthet ic Aperture Radar. J . Hopkins APL Tech . Digest , 2000, 21
( 1) : 58~ 67
[ 11]  Portabella M, Stoffelen A, Johannessen J A. Toward an optimal
inversion method for Synthet ic Aperture Radar wind retrieval. Journal
of Geophysical Research , 2002,107( C8) : 1~ 13
[ 12]  Kerbaol V, Chapron B, Vachon P W. Analysis of ERS-12 Synthetic
Aperture Radar wave mode imagettes. Journal of Geophysical
Research , 1998, 103( C4) : 7833~ 7846
[ 13]  Korsbakken E, Johannessen J A, Johannessen O M. Coastal wind
field retrievals from ERS Synthetic Aperture Radar images. Journal of
Geophysical Research, 1998, 103( C4) : 7857~ 7874
[ 14]  Horstmann J, Schiller H, Schulz-Stellenfleth J, et al. Global wind
speed retrieval from SAR. IEEE Trans . on Geosciences and Remote
Sensing , 2003, 41( 10) : 2277~ 2286
[ 15]  Yijun He, William Perrie, Qingping Zou, et al. A new wind vector
algorithm for C-band SAR. IEEE Trans . on Geosciences and Remote
Sensing , 2005, 43( 7) : 1453~ 1458
[ 16]  Horstmann J, Koch W, Lehner S, et al. Wind retrieval over the
ocean using Synthet ic Aperture Radar with C-band HH polarizat ion.
IEEE Trans. on Geosciences and Remote Sensing, 2000, 38 ( 5 ) :
2122~ 2131
[ 17]  Vachon P W, Dobson F W. Validation of wind vector retrieval from
ERS-1 SAR images over the ocean. Global Atmos. Ocean Syst . ,
1996, 5( 2) : 177~ 187
(????  ?  ?)
1694 ? ? ? ? ? ?( Chinese J. Geophys. ) 50 ? 
